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EomtTRryY is a Greek word, and in its 
native ſignification ſtands for no more 
than the meaſuring of land; but now 

we mean by it the principal part of Mathema- 

ticks, which is a ſcience that has continued 
quantity for its object. 

That quantity 18 called continued quantity, 

which has all its parts conjoin'd ; of this kind are 

all forts of extenſion, magnitudes, and dimen- 
ſions. 

And theſe dimenſions conſiſt chiefly either in 
lines, or ſurfaces, or angles, or bodies, which laſt 
are not to be conſider d in reſpect of the quality 
of their matter, but of the extenſion of their 
parts. 

Geometry is divided into ſorcalurive and 
practical. 

The former is a ſcience that teaches the mind 
how to form ideas of, and demonſtrate the truth 


of geometrical propoſitions: 


t he latter, or practical Geometry, conduQs 
the hand in working 
| * I THE 
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THE 


Original of Geometry. 


Eometry had its original among the Egyp- 
tians, who were put under a neceſſity of 
inventing ſome ſuch art to remedy the diſorders. 
that commonly happen'd in their lands, by the 
overflowing of the Nile, which carried away | 
their land- marks, and effaced the limits of their 
inheritances. I 
So that this practice, which in thoſe days con - 
fiſted only in meaſuring of land, that every one 
might have what belonged to him before the 
. overflow, was call'd Geometry. - N 
But in proceſs of time, the Fordiians applied 
themſelves to more ſubtle inquiries, and by de- 
grees inſenſibly there aroſe from a practice alto- * 
gether mechanical, a ſcience that now holds the 
Arſt place among all the others, according to its 
merit. 5 N 
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Uſefulneſs of Geometry. 


Eometry is not only uſeful, but in ſeveral 

J caſes neceſſary. Tis owing to this, that 
Aſtronomers are put into a way of making their 
obſervations, coming at the knowledge of the 
extent of the heavens, duration of time, mo- 
tions of the heavenly bodies, meaſures of ſea- 
ſons, of years, and of ages. | 

*T1s by the aſſiſtance of this ſcience that Geo- 
graphers preſent to our view at once, the 
magnitude of the whole earth, the vaſt extent 
of the ſeas, the diviſions of Empires, Kang- 
doms, and Provinces. . 

Tis from this that the Architects take their 
juſt meaſures for the ſtructure of publick build - 
ings, as well as of private houſes. 

By its help Engineers conduct all their works, 
take the ſituation and plan of places, meaſure 
their diſtances from one another, and carry their 
meaſures into places that are only acceſſible by 
the eye. | 

Perſons of Quality, whoſe birth engages them 
to take the field, are oblig'd to apply themſelves 
to this ſcience, It not only ſerves as an intro. 

A3 ductio x 


in encamping, 
. tering the army, taking maps of counties, 
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4 Or Geometry, Cc. 


duction into the art of Fortification, which 
teaches how to raiſe proper baſtions for the de- 
fence of places, and to raiſe and manage ma- 


_  chines, that may ſerve · to overturn or make 


breaches in thoſe of the enemy; but alſo brings 
them to great ſkill and dexterity in the art of 
war, in Emin an army into order for battle, 

ri the ground for quar- 


plans of towns, forts, and caſtles, meaſuring 


| all forts of dimenſions, both acceſſible and in- 


acceſible, and in forming deſigns; finally to 


recommend them as much for their ſkill and 


addreſs, as for their ſtrength and courage. 

All fuch as profeſs the Art of Detigning, 
ought to know ſomething of Geometry, ſeeing 
that without it they can't make themſelves ma- 
ſters of Architecture, nor Perſpective, which are 
two parts abfolutely neceſſary to their art. 
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Eometry is built upon three ſorts of prin- 
ciples, viz. Definitions, Axioms, and 
Petitions. 

Definitions are brief explications of the names 
of things, or terms of art. 

Axioms are propoſitions ſo true and evident, 
that *tis impoſſible to queſtion or conteſt their 
truth. 

Petiticns are demands ſo eaſy and intelligible, 
that the execution and putting them in prac- 
tice, require no demonſtration. 
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THE. 


Definition of a Point. 


A Point is that which has no parts. 


By this definition you may eaſily percei -< that 

a * has neither length, nor breadth, nor 
depth; that it is not any 12 ſenſible, but only 
intellectual; for nothing falls under the notice 
of our ſenſes, that has nothing of quantity, and 
nothing is quantity, that has not parts; ſo that 
to ſay a point is ſenſible, would be to ſay it has 
parts, which __ contradif this definition. 
Notwith/landing fince no operation can be per- 
form'd without the intervention of ſomething 

P rporeal, we uſually repreſent a mathematical 
Pala oy hyfical point, which is an object 0 

fe · 775 and the leaſt ſenſible that can 


be, and which oe no geometrical magnitude 
diviſible to our ſenſes, and is made by the prick 
of a pin, point 7 a compaſs, pen or pencil, as 
A 


the point marke 


A central point, or centre, is a point from 
which a circle, or circumference 1s deſcribed ; 
or rather it is the middle of a figure, as the 


point 


A ſecant point, or as ſome call it, a point of 
interſection, is a point where two or more lines 
croſs one another, as the point C 
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mixt line, becauſe made up of the, two former, 3 
that are uſually conſider d in Geometry. "8 


its extremities. | 
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Definition of a Line. 


A Line is a length without any breadtu. 
A line is nothing but the track made by a point 


paſſing from one place to another, and would not 
be perceived, if it were not delineated by @ phy-' 
fical point, which by its motion 1 a line 
fo us, as | AB, CD, E F 9 

There are as many ſorts of lines as there are 
different kinds of motions, which a point, the 
principle of a line, is capable of ; tho there are 
but two which are ſimple and the principal, viz. 
a right and curve, and a third h is calbd a 
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A right line is one that lies equally between 3 


Otherwiſe, ' tis a line that goes from one RN 
point to another without any deviation, as AB ̃ ñ 
A curve line is that which turns out of its 
way by one or more deviations, as CD, 3 
When fuch a line as this is deſcribed by a pair 
of compaſſes, tis calPd a circular line, as + | 
A mixt line is that which is both Rtraight and 
a curve, as the line V 
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A line is di einge into finite nl inf 
mite, into apparent and occult, th 


Finite line is a bounded line, containin 
or ſuppoſing a neceſſary length, as 


An infinite line is an undetermin'd line, hav- 
ing no preciſe length, as ; 


| An apparent line 1s one deſcribed with ak or | 
a a pencil, as A; 5 

An occult, or white line, is only made with 
the point of a pair of compaſſes, or mark'd by. | 
PRs and then tis call'd a prick'd line, as C 
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4 line receives alſo ſeveral denominations, i 
according to its different poſitions ang | 


properties. 


A Perpendicular is a right line that is let | 
fall or erected upon another, making the 
angles on each ſide equal, as AB} 


A Plumb line is that which hangs down with- 
out inclining to the right or to the left, and 


would paſs thro* the center of the earth, if i < 3 


were produced infinitely, as 


| Parallel lines are ſuch as follow one another 1 
at anequagettance H | q 


An Oblique line is one that is neither A5 
zontal nor perpendicular | 


A Baſe is a line — which the figure reſts, | J 


as | IL| 


Sides are the , "0 that contain a faves, 22 
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| * Horizontal line is a line i in equilibrio. ; | 
equally inclin'd on both fides DE. 
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A Diagonal is a right line croſſing a figure, 
| and termunated at its two oppoſite angles A B 


A Baer 5 is a right line paſſing throu h 
the center of a circle, and terminated at the 
circumference WR © 


A Spiral line is a curve line ifſuing from 2 
center, and continually going off from it at 
every turn E F 


A Chord or * ſubtenſe i is a right line that joins 


the two extremities of an are GH 


An Are is any part of a circumference G I H 


A Tangent is a line that touches a figure 
without cutting it. nor would it cut or croſs the 
figure, though it were produced, as LM 


A Secant is à line that does croſs or cut 3 


a figure 5 2 IL. O, MO 


If two lines meet at their extremities, 


they meet either direftly or indirefily, if ; 


direttly, they make but one line, if indi- 
rettly, they form an angle. 
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ther it is the ſpace contain'd between the 


à point, as ABC 


the angle is call'd a Rectilineal, it by two 
curve lines, a Curvilineal, but if by one right | 


18 THE PRINCIPLES 
THE 
Definition of an Angle. 


AY Angle is the indire concourſe ef 


two lines in the ſame point, er ra- 
indirect concourſe of two-lines meeting in 


If the concourſe be form'd by two right lines, 


and one curve line, a M ixtilineal angle. 
A denttes a refiilineal angle. 
B a curvi incal angle. 
C a mixtilineal or compound argle. 


A rectilineal angle receives ſeveral particular | 
names, according as it has a greater or leſs aper- | 
ture, as right, acute, obtuſe ; thus the terms of 
rectilineal, curvilineal and mixt, expreſs the 
quality of the lines, and thoſe of right, acute, | 
obtuſe, the quantity of the ſpace contain'd be- 
tween the ſaid lines. 4 


An angle is right, when one of the lines | I 
15 perpencicular to the other ED 
An angle is acute when its aperture is 
l:fs than that of a right angle E DG 
An angle is cbluſe when its aperture is 
greater than if at of a right angle FDG : 
The muddle letter D denotes the angle. 1 
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line is the production of a point; thus we are to 


tenſion: bounded by lines. and has length and 


monly call'd a ſurface, but a figure if it be conſi- 


| bounding lines. 


flat, a Plane. Thus 
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THE 


Definition of a Surface. 


Surf face is whatever bas length and 
* bread:h without d-pth or thickneſs, 


l to the ſentiments of the Geometri-· 
clans, a Surface is a production of a line, juſt as a 


imagine the line E & moving towards G H to 
conſtitute the ſurface E F G H, which is an ex- 


breadth without depth or thickneſs ; this is com- 
der'd in regard of its extremities, which are the 
If the Surface be elevated or rais'd, *tis faid ; 


to be Convex ; but if depreſſed, ſunk 3 in, or 
hollow, *tis call'd a Concave; and if even and 


ad o 
1 — 
1 + 


* 
o * L 
<P 4 o 


* — 
rn 


B is a Convex Surface. 
Ca Concave Surface. 
A4 4 Plane Surface. 
D a Surface that is Hen Concave 4 | 
and Plane. 
This firſt part relates only to * Surfaces. 
The terminus, term or boundary of any thing y ; 
is its extremity : thus a point is the terminus of a | 


line, a line is the term of a ſurface, and a ſurface Þ 
is the terminus of a body. 
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Of Surfaces or Figures that are iſ # 
Rectilineal. 


Surfaces lake their particular names from 


the number of their ſides; thus 
A ie S a Trigon or triangle, a 6gure with three 


ſides. 

a Tetragon or ſquare, a baure of four ſides. 
c a Pentagon, or a figure of five ſides. 
D an Hexagon, or figure of fix ſides. 
E an Heptagon, or pᷣgure of ſeven ſides. 
F an Octagon, or figure of eight ſides. 
G an Enneagon, or figure 175 nine ſides. 
H a Decagon, or figure of ten ſides, 
1 an 3 or figure of eleven ſides. 
L a Dodecagon, or figure of twelve ſides. 


All theſe figures are alſo calPd by the 

general name of Polygons. | 
Of TRIANGLES. | 

Triangles are diſtinguiſted by the quality of 
their angles, and by the diſpoſition of thetr 


fides. Thus 
M 1s a right-angled Triangle, i. e has one right 
angle. 
N an obtuſe-angled Triangle, i. e. has one ob- 
tuſe angle. 
O an acute- angled Triangle, i i. e. has all three 
angles acute. 
P an equilateral Triangle, i. e. has its three ſides 
equal. 6 
an — Triangle, i. e. has only two fides L 
equal. 


R a Scalene Triangle, z. e. has all its three hides 
unequal, 
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Of Quadrilaterals, or figures 
that have four ſides. 


ATSafquareor figure that has its Four ſdes 

| equal and four angles right. 

B a Rectangle, by ſome 1mproperly call'd a lung 
ſquare, has all its angles right or equal, but 
its ſides unequal. 

C a Rhombus is a Quadrilateral that has its four 

ſides equal, but not its four angles. 

D a Rhomboid has the oppoſite angles and ſides 
2 without being W or equila- 

2 te 

A3 CD a Parallelogram is a Quadrilateral | 

whoſe oppoſite fides are parallel. 

E a Trapezium has only two oppoſite ſides pa- 

- rallel, and the two others equal. 

F a Trapezoid has its four ſides and angies un- 

cqual. 

8 ita Diagonal be drawn in a parallelogram, as : 

| alſo two lines parallel to the ſides, through the 

ſame point of the Diagonal, the parallelogram 
wall be divided into Bare parallelograms; and 
three of them, viz. one of th e deſcribed | 

npon the diameter and the two — | : 

Ci. e. the two parallelograms, which are not 

deſcribed about the diameter) form a figure 3 

called a Gnomon; thus the three paraltelo- 

grams HIL make a Gnomon, as do alſo | 
the three parallelograms I K L. : 


All figures having more than four ſides, | 
are calPd Pol:gonals or Multilaterals. | 
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OF 
Curves or Curvilineal figures, | 


A Circle 3 is a ſurface or figure perfectly 


round, deſcrib'd upon a center, from 
which the circumference in all its parts is 
equally diſtant. 


a be d. A Circumference is the extremity of a 
circle, or it is the circular line that bounds it. 1 


B an Oval is a curvilineal figure deſcrib'd upon 7 
ſeveral centers, and divided into two equal 0 
parts by all its diameters. by 


C an Ellipſe i is alſo a curvilineal figure aeſerib'a | 
upon ſeveral centers in the ſhape of an egg. 
and has but one diameter that divides it into 
two equal parts. 1 
D a Volute or Scroll is à figure or ſurface | | 
bounded by a ſpiral line. F 


E is a Cylindric ſurface. 


F is an irregular curvilineal figure, compos'd of } 
ſeveral diflimilar curve lines. J 
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Compound Figures. 


A A Semicircle is a figure contain'd between 
half the circumference and the dia- 
meter. 


B a portion of a Circle is a figure comprehended 
within any part of a circle and a right line. 


g a large ortion of a circle is greater than half 
the circle. 


f a ſmall portion of a circle is that which is leſs 
than half the circle. 


c a Sector is a figure contain'd "WINE two ſe- 
midiameters and an arc, greater or leſs than 
a ſemicircle. 


There is alſo a large or ſmall Sector. 
D Concentric figures are ſuch as have the ſame 


center, 


E Excentric figures are ſuch as are deſcrib'd 
upon different centers. 


Of GEOMETRY. 29 


5208080020000000 0502 


20 Taz PRrINCIPLBS 


or. 
Regular and Irregular Figures. 


A Regular figure is that which has its op- 
A poſite parts ſimilar and equal. 


B an Irregular figure is ſuch an one as is com- 
pos'd of angles and ſides that are diſſimilar. 

E E Similar figures are ſuch as have all their 
fides proportional, though one may be 2 
ter, equal or leſs than another. 


F F equal figures are ſuch whoſe contents are 
equal, though they may be ſimilar or diſſimi- 


C an Equiangular figure has all its angles equal. 


E E one figure is ſaid lo be ſimilar or 
equiangular io another, when all the 
reſpetiive angles of the one, are equal 
10 all the reſpective angles of the other. 


CD an Equilateral figure is one that has all its 


ſides equal. 
G G Similar curvilineal figures are ſuch as will 
admit fimilar Polygons to be inſcribed in 


them, or circumſcrib d about them. 
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| l. 
Filings equal to the ſame third, are 
equal to one another. 
The lines A C, AC, which are equal to A B, 
are alſo equal to one another. 
II. 
If to equal things, equal things be added, 


. The whole will be equal. 


The lines A C, 1 C are equal, 

'The lines C D, CD added are equal, 

The whole A B, AD are alſo equal. 
III. 


If from equal things, equal things be 
taken away, the remainders will bg 
equal, 

If from the equal lines A D, A D 


* 


you take away the equal lines A C, AC 
the remaining parts CD, CD 
will be alſo equal. 
IV. 
Tf to unequal things, you add equal things, 
the whole tvill be unequal. 
If to the unequal lines D E, DE 
you add the equal lines A D, AD 
the whole AE, AE 


will be unequal, 
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V. , 


If from unequal things, equal things be 
taken, the remainders will be unequal, 


If from the unequal lines, AE, AE 
you take away the equals, AD, AD 
the remainders, D E, DE 
will be unequal. 


VI. 


Things double the ſame third, are alſo 
egual to one another. 


The right lines DD, DD 
that are double the line AD 
are equal among themſelves, 


| VII. 
Things, that are halves of the ſame, cr 
equal things, are alſo equal. 


The lines | AD, A 
which are the halves of the lines DD, D 


are equal to one another. 


D 
D 


What Bas been aid of lines, may alſo be 
ſaid of numbers, ſurfaces and bodies. 
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THE 


Petitions or Demands. 


EETITION. I. 


Raw a right line from the point. A 
to th? point + * L 


OPERATION. 


Apply a ruler to the points A & B 
Draw the line demanded AB 
by carrying the pencil along the ruler, 
and cloſe to it from the point A 
to the point B 


PETITION II. 


Produce infinitely the dine C 
on the fide of the extremity 


OPERATION. 


Join the ruler to the line O 
Continue infinitely that line C 
22 fide of the extremity D 
y carrying the _— cloſe to the 
ans mw E 


ruler 
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"PETITION m. 
Deſcribe a circle upon the point A 
and at the diſtance _ - AB 


OPERATION. 


Set one of the points of the compaſs 
upon the given point A] 
Open. the other to the given point B 
Turn the compaſſes about upon the point A 
and trailing the point B 
draw the cirele demanded BCD 


PETITION Iv. 
On the points 5 EF 
mate an inter ſection or ſeftion. _ 
OPERATION. 


pe the compaſſes at diſcretion, but ſo that 
the diſtance of the two points of the com- 
paſſes may be greater than half the diſtance 


- "of the points propoſeed E & F 
With this diſtance of the compaſſes 

Upon the point E deſcribe the arc LM 

Upon the point F draw the arc HI 


and the interſection requir'd will be G 
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BOOK the FIRST. 


PROPOSITION I: 


To ere? a perjendicular upon the middle 
of a right line. 


POSITION. 


Let C be the point propoſed in the middle of the 


line A B, upon which the perpendicular is to 
be erected. 


OPERATION. 


U Pon the given point 
deſcribe at pleaſure the ſemicircle 
upon the points D 
make the ſection 
from the point 
draw the line demanded 
thro' the ſection 


# & 


O 
wm O OE 50 


This line C O will be perpendicular to the line 
given AB, and erected upon * point pro- 
poſed C. 
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PROPOSITION II. 


To ere a perpendicular upon the extre- 


mity Fa right line propoſed. 


Let A be the extremity propoſed of the line 
AB, upon which the perpendicular is to be 


erected. 


OPERATION, 


Ake at pleaſure the point 
above the line 


from that point 
with the diſtance 
- Deſcribe the portion of the circle 
Draw the right line 
| through the points 
Draw the * demanded 
it will be perpendicular to 
and at the extremity propoſed 


Another way. 


Upon the point A deſeribe the are 


Upon the point g deſcribe the arc 
Upon the point h deſcribe the arc 


Upon the point m deſcribe the are 


Draw the line requir'd 
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PROPOSITION III. 


Upon an angle given to ere a right line 
that inclines neitber to the right hand 
* nor to the left. 


Let B A C be the angle upon which the right 
line is to be raiſed, that inclines neither to 
the right hand nor to the left. 


OPERATION. 


s [ 2 the angle given 
. 
a 
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deſcribe at pleaſure the arc 
upon the extremities 
make the ſection A 
ft m the point of the angle given 
. © draw the line requir d 
through the ſection 


; > 
* ty 
88289002 


CCC 
hall be erected upon the angle BAC 


without inclining either to the right or left. 
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PROPOSITION iv. 


To let fall a perpendicular upon a given 
line, from a point without the line. 


Let C be the point from which a line is to be 
Iet fall perpendicular to AB. 


OPERATION. 


U the given point 

deſcribe at =. 2a the arc 
cutting the line 
in the points 
upon thoſe points 

As * — 3 ſection 
draw the line 5 | 
and the line 
will be the line requir'd. 
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PROPOSITION V. 


7 brough a given point 10 draw a line 
parallel to a given right line. 


Let A be the given point thro' which a line is 
to be drawn parallel to the line B C, 


OPERATION. 


Raw at pleaſure the oblique line 
_ upon the point 
»- Deſcribe the are 
upon the point 
Deſcribe the arc 
make the arc 
equal to the arc 
Draw the line required 
thro? the points 


Otherwiſe, 


Upon the center A deſcribe the arc E 
n the ae : T fe. 
without altering the legs of the co F. 
ODE the point 9 A — arc 2 
e point His taken at pleaſure i in the line 
Draw the demanded line 
thro” the point 
and touching the arc 
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"PROPOSITION VL. 


| T o biſet a given finite right line, 
| P 0 SITION. 
Let A B be the right line propoſed to be di- 


vided 1nto two equal parts. 
OPERATION. 
the extremity A 
"25.3 center, deſcribe the ar CD 


| Without altering the diſtance of the legs of the 
compaſſes. 


1 emmy 8 9 
as a center, 8 | EF 


* CES to 9 cad 


RE nn Eine SS 
through the interſections G & 
A B then will be biſected at the point 
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PROPOSITION VII. 


5 biſe# a given refilineal angle. 


Let B AC be the angle propoſed to be biſected. 


OPERATION. 


Tron the angular point 
deſcribe at pleaſure the arc 


upon the 


| points 
As centers make the ſection 


£ 
1 


— 


draw the line 
will divide the given angle 


into two equal parts. 
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PROPOSITION VIII. 


At the end of a given right line to mat: 
a retiilineal — equal to a given 
reflilineal angle. 


Let A be the end of the line AB, at which an 
angle is to be made equal to a given reclili- 
neal angle CDG. | 


OPERATION. 
| Pon the angular point D 
| - deſcribe at pleaſure the arc CG 
Without altering the opening of the compaſſes. 

Upon the extremity A. 
deſcribe the arc HO 
Make the arc H E 

| equal to the arc CG 
The wo. the line AE 
BAE 

. be equal to the angle CDG 


which was She thing propoſed. 
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PROPOSITION IX. 


To divide a given right line into any 
number of equal parts requir d. 


Let A B be the line propoſed to be divided into 
ſix equal parts. 


OPERATION. 


Rom the point 
draw at pleaſure the line 
thro' the extremity ' 

Draw the line 
parallel to the line 
from the points 
and along the lines AC, 
Carry any fix equal parts, vix. ef gh 
along the line 
Rꝗqpon m along the line 
draw the lines en, fo, g p- h q, IR 
Then the line AB 
will de divided into ſix equal parts at the 
ſections , 
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PROPOSITION X. 


o 


To. 0: draw a tangent to a circle propoſed 
ark 4 Sve pune. 


lee A be the point thro? which the vida to 
the circle DO is to be drawn. 


OPERATION. 


Rom the center of the circle 
draw the ſecant 
divide the line 
4 into two equal parts in 
upon the point 
with the radius 
* the ſemicircele 
the circle in 
Tom the given point 
W the right line 
"thro the point 
; right line- 
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PROPOSITION XI. 


| To drath a right line that ſhall be a tan- 
gent to a circle at a given Point. 


Let AB C be the given cinch, and the point 
of contact in its circumference A. 


Rom the point or center D 
draw the line D F 

thro the point propoſed A. 
'Thro? the point propoſed ̃ A 

and to the line D F 

draw the N AH 
continued towards N We + 
This tangent © _ HI 
will touch the circle at the point 4 


warn was the ung required, 
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PROPOSITION XII. 


1 A circle and a right line that touches it 
being given to find the point of contat. 


Let A BC be the circle to which the line G H 


is a tangent. 
OPERATION. 
34g. 5 | L Rom the center of the circle a F 
let fall the perpendicular FC 
| upon the tangent N DE 
The ſection | c 


woill be the. point of contact ſought. 
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PROPOSITION XII. 


Fs draw a ſpiral line about a given right 


line. 
Let IL be the line about which the ſpiral line 
is to be deſcribed. 
OPERATION. 
Pag. 11. Ivide half the right line IL 


into « many equal parts as there are to 
be revolutions, 


EXAMPLE. 


To make one of oy revolutions. 


Pag 27, Divide the half 4 ** 
| into four equ 

Divide alſo n | RC 

into two ive parts in A 

5 the point * A 

Deferid the ſemicircles BC, D E. FG, HE 

n the point B 


Deſcri the ſemicircles CD, EF, GH, I L 
and you will have the ſpiral line ſought. 
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PROPOSdTION- XIV. | 


Between eu given points to find. two 
| other directiy interpoſed. 


4 


Let A and B be the points given, between which | 
two others are to be found directly interpos'd, 
by the help of which a right line may be drawn 
from the point A to the point B, with a ſhort 


rule. 
OPERATION. 
Pon the points ANB 
as centers, make the interſections C & D 
upon the points: C & D 


As centers make the interſections G & H 


Theſe points | G & H 
are the points requir'd, by the aſſiſtance of which 
a right line may be drawn from the point A to 
the point B, which could nat be done at once 


. with a rule 2 than the length between A & B. 
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SECOND BOOK, 
| OF THE 


Conſtruction of plane Figures. | 


BOOK the SECOND. 


PROPOSITION I. 


| * o make an equilateral triangle upon 4 
given line. 


Let A B be the given line upon which the equi- 
lateral triangle is to be conſtructed. 


OPERATION. 


Pon the extreme point 
with the radius A 
Deſcribe the are B 

' upon the extremity 
uch radius B 
Deſcribe the arc A 
* fromthe interſection C 
Draw the lines CA, CB 


AB C will be the equilateral triangle required. 
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PROPOSITION H. 


Lo make a triangle whoſe three ſides are 
l equal to three given right lines. 


Let AB C be the three given lines; a triangle 
is to be made whoſe 5 ſides are equal to 


them. 
OPERATION. 
[ Raw the right line | DE 
equal to the line | AA ? 


upon the point 

3 with the radius BB 
Deſcribe the arc GF 
upon the point E 

— with the radius CC 
Deſcribe the arc HI 
from the interſection 0 


| | Draw the lines OE, OD 


The triang "my DEO 
will be campoſed of three ſides equal to. the 
:three lines given AA, B B. Ce. 
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PROPOSITION III. 


To make a ſquare upon a given right line, 


Let A B be the given right line, upon which 
the ſquare is to be made. 


OPERATION. 


A 
upon the point 

As a center, deſcribe the arc B 

upon the points B & 

3 A 


with the radius 
Make the ſection 
from the point 
Draw the lines a D C, DB 


AB C D Vill be the ſquare requlr'd to be 
conſtructed upon the given right line AB. 
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PROPOSITION IV. 


To make a regular pentagen upon à given 


right line. 


Let AB be the given line, upon which the pen- 


tagon 1s to be conſtructed. 


OPERATION. 


Pon the extremity 
and with the radius 
Deſcribe the arc 
Erect the perpendicular 
Divide the arc 
into hve equal parts 
Draw the right line 
Divide the baſe 
into two equal parts i in 
Erect the perpendicular 
upon the interſection 
with the radius 
Deſcribe the circle 
Carry round five times, the line 
in the circumference of the circle, and a 
regular equiangular equilateral nn, 
will be compleated. | 


bt 
S > 
O = = Þ 


. 


1 O wN n. 
* ο 0 


> 

FJ - 
* © 
tY 1 


OF PRACTICAL GEOMETRY. 


83 


oss ο 


pwn On 


SUE WIL DLO ANN RV 


KILL 
e 


e 


33 


_— 


* >: — 


Re . 


DT nl ns AA AG — — 
- 


Ho Le 


* b * 
1 n — 


„ Tas 5xconp Boon 


enn 
iin 


eee 


—_ Iu 8 


PROPOSITION v. 


— S © + 2 


To make a regular hexagon upon a Non 
5 right line. | 


Let AB be a right line, upon which 2 ep 


hexagon 1 is to be _ 


OPERATION. 


* 


Pon the extremities A & 
and with the radius AB 
Deſcribe the arcs AC, BC 
A upon the ſeQtion a 0 
Deſoribe the circle AB EFG 
Carry ſix times the line given AB 
in the circumference, and you will hayea 
regular hexagon ABE F G 
2 the given line AB 

Be 2 e 

be 3 N 
R 


* 


or PRACTICAL GEOMETRY. 85 


 IIE42.EDM +30: 


BP ico DH Ti F.1- Ww ws 


) 
CI 
» 
tr 
þ 
. 
| Wl . 
"i 
= 
7 
Þ 
þ 4 
. 
1 
1 
1 
| + 
4 
y W 
. 3= 
* 
1 
C 
_ 
. 4 
l . 


Pag. 5 
Pag. 1 


-. 


: 
. 


885 Tux szcoxp Book: 


rr 


SFA 


eee 
12 x" e 


PROPOSITION VI. 


- Upon a given right line to deſcribe any 
Polygon from an hexagon to a dodecagen. 


Ne A B be a line upon which an hexagon, hep- 
tagon, or octagon, c. is to be made. 


OPERATION. 


B': the line A B in the point O 
erect the perpendicular 


OI 
upon the point B deſcribe the are AC 
Q,R 


| Divide A C into fix equal parts M, N, P, 


This is to be done, if an heptagon is to be made. 
Upon the point C with the interval 
of one part CM 
deſcribe the arc > M D 
will be the center for deſcribing a circle capa- 
ble of containing ſeven times the line given. 
For an octagon. 
| Vpon the center C, with the interval Dp 
of two parts | 8 CN 
"Deſcribe the arc. NE 
E will be the center of a circle capable of con- 
taining eight times the given line AB 


For an heptagon. 
Take three parts 


and ſo for the reſ?, adding one part. 
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PROPOSITION VI. 


To make a polygon of any number of ſides 
from twelve to twenty four, upon a 
given right line, 


Let A B be the line, upon which the polygon 


1s to be made. 


OPERATION. 


Ivide the arc AC 

into twelve equal parts from the point C 
Take as many of the parts of 3 
as the number of the ſides of the polygon 
is above twelve. 


EXAMPLE, 
If you would deſcribe a polygon of fifteen fides, 


Upon the point C 

with the radius of three of theſe parts CE 

deſcribe the arc EO 

AC of twelve, C O of three together male 
teen. 

Upon the point O with the . OB 

| deſcribe the arc x BF 

Upon the point F with the radius * 


deſcribe a circumference, and it will con- 
tain the line given AB 
twelve times. 


and ſo alſo for any other polygon. 
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PROPOSITION VII. 


To deſcribe a portion of à circle capabl: of | 
containing an angle equal to an angie 
given, upon a given right line. 


Let AB be the right line, upon which a portion 
of a circle capable of containing an angle 


equal to the given angle is to be deſcribed C 


OPERATION. 
Page 62. Ake the angle | B AD 
M equal to * angle | 4 
Page 50. Erect upon AD 
the „ AE 
Page 38. Biſect the line AB 
in the point H 
Page 46. Erect the perpendicular | HF 
upon the ſection F 
with the radius | FA 
Deſcribe the portion of the circle AEB 
All the angles you make in this ſegment of the 
circle, and upon the given line AB 


will be equal to the angle 
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PROPOSITION IX. 


To find the center of a given circle, 
Let A B C be the circle propeſed, whoſe center 


15 to be found. 

OPERATION. 
2 at pleaſure the right line AB 
terminating in the circumference ABC 
Page 88. Biſect the right line AB 
| nn ,, the Vee | DC 
Page 58. Biſect alſo the right line . Tn 
in the point F 


The point F will be the center of the circle re- 
quir'd | | Aye 
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PROPOSITION X. 


To compleat the circumference of a circle 
whoſe center is loſs. 


Let A B C be the part of the circumference 
given, whoſe center is to be found, in order 
to the finiſhing the circle. 


OPERATION. 


0 * at pleaſure the three points ABC 
in the circumference begun upon the 


points A&B 

M abc 1 the ſections E & E 
Draw the right line E F 
upon the points B & C 

Make the ſections | G & H 
draw the right line G H 
upon the interſection and center | 

and with the interval | IA 


compleat the circumference begun. 
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PROPOSITION XL. 


To deſeribe a circle that ſpall paſs thro 
three given points. 


Let A, B, C, be the three points thra' which 
| the circle is to paſs. 


. OPERATION. 


Pon the points given F yy 3 4 
deſcribe three circles DEH, DEF, FGL 
with the ſame radius, and interſecting at 


the points D&E, F&G 
Draw the right lines DE, FG 
till they meet in [ 
upon the point [ 


with the radius 3 
- Deſcribe the circle requir'd. | 
This operation is ſimilar to the preceding. 
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PROPOSITION XII. | 


To deſcribe an oval upon a given length, | 
Let A B be the length upon which the oval is 


to be made. 
OPERATION. 
| Tvide the length given AB 
Pag, 64» D into three equal parts ACDB 
upon the points C&D 
| with the radius CA 
Deſcribe the circles AEF, BEF 
upon the interſections E & F 
and with the diameter EH 
As a radius, deſcribe the arcs IH, OP 


AIHBPO will be the oval requir'd. 
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PROPOSITION XIII. 


T Y aefcribe an oval upon to given dia- 
meters. 


Let AP, CD be the diameters u upon which 
| the oval is to be conſtructe 


OPERATION. 


Ake the ruler MO 
equal to the greater ſemidiameter AE 
upon which mark the length MN 
equal to the lefſer ſemidiameter. CE 


This ruler being thus diſpos d. 
Place i it after * a manner upon the diameters 


AB, C D 

that the point N 
liding along the line AB 
„tze 1 0 
may always be in the line CD 

_ © Carxying along thus the rule MO 
Deſeribe the oval with the extremity M 


* 
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PROPOSITION XIV. 


To find the center and the two diameters 
of an oval. 


1 A B CD be the oval propoſed, whoſe cen- 
ter "nnd diameters are to be found. 


OPERATION. 


. the oval propoſed ABCD 
Vage 56. draw at pleaſure 
tte two parallel lines AN, HI 
Page 56. Biſect the lines : AN, HI 
in the points L & M 
Draw the line PLMO 
Fate 8. BiſeR it in | E 
and the point E will be the center 
2 n the point E 
bete at . the cirele FG Q. 
| cutting the oval in F & G 
tghro' the interſections FG 
ce the right line FF. F 3 
p ect it in — 
* 5 Draw the greateſt diameter | BD 
thro' the points | ER 
. Thro' the center E 
Page 56, Draw the leaſt diameter AEC 
parallel to the line FG 


and what was propoſed will be effected. 
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PROPOSITION xv. 


To make a refilineal figure upon a given 
right line ſimilar to a given redilineal 


figure. 


Let A B be the line upon which a figure ſimilar 
to the figure C D E F is to be drawn, 


OPERATION. 


Raw the diagonal CE 
Page 62. D make the angle ABG 

' _ equal to the angle CFE 

Page 62. Make the angle BAG 

equal to the angle FCE 

the triangle ABG 

will be ſimilar to the triangle CFE 

4 After the ſame manner, 

Page 6a, Make the triangle | AGH 
ſimilar to the triangle CED 

| BGH 


— 


The whole figure A 
will be . to the Whole figure CDE 
4 l. . ; 
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PROPOSITION I. 


To inſcribe in a given circle, an equilateral 


triangle, hexagon or dodecagon. 


Let A CD be the circle in which an equilate- 
ral triangle, &c. is to be inſcribed. 


OPERATION. 

Br an equilateral triangle. MH 
Pon a point as A 
with the interval of the ſemidiameter A B 
Deſcribe an arc CBD 
Draw the right line DC 
Carry that diſtance C 
from the point Cc 
to the point F 
Draw the lines FC, FD 
The triangle uir'd will be CDF 


or an hexagon. 


Carry round fix times the ſemidiameter AB 


in the given circumference. 


For a dodecagon. 
Biſect the arc of the hexagon AC 
in the point | 0 


the ſide of the. dodecagon will be A ® 
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PROPOSITION II. 


To inſcribe a ſquare or Hagon in a given 
| circle. 


Let ABCD be the circle in which the ſquare 
or octagon ĩs to be inſcribed, 


OPERATION. 


For a ſquare. 


Raw the diameters AB, CD 
interſecting each other at right 

angles, that is, draw the right line CD 

thro' the center of the circle 0 


upon the points or extremities C&D 
Make the interſections I&L 
Draw the right line IL 

paſſing thro' the center 0 
| Theſt lines or diameters | AB, CD 


will interſect at right angles. 
Draw the lines AC, AD, BC, BD, & ACBD 


will be the ſquare requir'd. * 


For an octagon. 


Page 58. Subdivide each quarter of the circle into two 
equal parts, and you will have an octagon. 
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PROPOSITION II. 


To inſcribe a pentagon or decagon i in a 
given circle. 


Let AB CD be the circle propoſed, 


For a pentagon. 

Raw the two diameters AB, CD 
interſecting each other at _ angles i in E 

Biſect the ſemidiameter 
in the point | F. 
Upon the point | F 
as a center, with the radis FA 
Deſcribe the are „ AG 
upon the point | A 
With the radius AG 
Deſcnbe the arc EY GH. 
The right line AH 


Ba. divide the ad! THR five _—_— 2 | 


Fur the decagon. 


Subdivide each part of the circle into two equal 
parts. 
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PROPOSITION W. 
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Ti o inſcribe an heptagon in a given circle, 


Let AB C be the circle pro copoled i in which the 


heptagon 1s to be inſcribed. 
OPERATION. 
Raw the radius IA 
upon the extremi A 
with the radius F Al 
Deſcribe the arc CIC 
Draw the right line | C 
Carry the half a C 


ſeven times in the circumference of the 
circle, and the heptagon requir'd will be 
inſcr ibed. f 
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To inſcribe an enneagon in à given circh, 


Let B CD be the cirele in which the enneagon 


is to be inſcrib'd. 
OPERATION. 

Raw the radius | AB 

upon the extremity | 

with the diſtance | BA 
Deſcribe the arc CAD 

Draw the right line CD 

produced towards Þ 

Make the line E F 

equal to the line Az 

the point | 2 

Deſcribe Me arc | FG 

upon the point * F 

Deſcribe the arc ' E G 

Draw the line AG 


Then the ninth 2 of the circumference will 
be 7 We 
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7  _PROPOSITION VI. 
T o inſcribe an bendecagon in a given circle, 


| Let AE F be the given circle in which the 
hendecagon is to be inſcrib'd. 


OPERATION, 


Raw the radius AB 
Pag. 58. Biſect the radius 5 AB 

in the point C 

upon the points A&x C 

with the diſtance AC N 
Deſcribe the arcs CDI, A 1 " 

upon the point 

with the — 1 
Deſcrĩbe the arc DO 

the diſtance 3 


will be the ſide of the hendecagon exact 
_ for DPS. | 
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PROPOSITION VI. 


To inſcribe in a given circle any polygon 
Jou pleaſe. | 


Let BAC be the circle in which you would 
have an heptagon inſcribed. 


OPERATION. 
Pag. 84. Raw the diameter AB 
86. 88. 90. deſcribe the circle ABF 


capable of containing ſeven times AB 


Aſter ihe ſame wayas if you would make upon AB 


a polygon ſimilar to that which is to be in- 

pms} in the given circle ABC 

Pag. 56. Draw the diameter | DE 
| parallel to the diameter AB 

Draw the right lines DAG, EBH 

© - ©. thro' the extremities D A, EB 

G H, will divide the circle given ABC 


into ſeven equal parts. 
After the ſame manner act in other polygons. 
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PROPOSITION VII. 


To cut off a ſegment of a given circle, ca- 
pable of an angle equal to any rectili- 
neal angle propeſe.. 


Let ACE be the given circle, a portion of 
' which is to be cut off, — of an angle 


equal to the angle D 
OPERATION. 

| Raw the ſemidiameter AB 

4; hah Draw the tangent AV 

Page 62. Make the angle | FAC 

equal to the given angle D 

All the angles made upon | AC 

in the ſegment ' AEC 

will be equal to the given angle D 

Therefore the portion AEC 


is the ſegment requir'd. 
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PROPOSITION IX. 


To mſcribe in a circle a triangle ſimilar 
to a given triangle. 


Let ABC be the circle in which a triangles 
fimilar to the triangleD E F is to be inſcribed. 


OPERATION, 
Page 66. Raw the tangent GH 
] ) upon the point of contact A 
Page 62. Make the angle HAC 
equal to the angle | E 
Page 62. Make alſo the angle GAB 
ual to the angle D 
Draw "the line BC 
ABC will be the triangle requir'd to be ſimilar | 
to the triangle given DEF 
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PROPOSITION X. 
To znſcribe a circle in a given triangle; 


Let A BC be the triangle in which the circle 


is to be inſcribed. 

OPERATION. 
Pare 60. Iſect the angles B&C 
wad B by the right lines B D& CD 
„ from the interſection D 
Page 54. Let fall the perpendicular DF 
Upon the center D 
with the diſtance DF 


Deſcribe the circle requir d EFG 
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PROPOSITION XI. 


To inſcribe a ſquare in a given triangle, 


Let AB C be the triangle in which the ſquare 
requir'd 1s to be inſcribed. 


OPERATION. 


* 


Rect the perpendicular AD 
2 upon the extremity of the Baſe AB 
Make this perpendicular AD 
equal. to the baſe AB 
from the angle Cc | 
Page 59. Draw the line CE 
parallel to the line AD 
Draw the oblique line DE 
thro” the ſection F 
Page 56. Draw the. line F G | 
parallel to the baſe AB | 
Page 56, Draw the lines -. Þ Hoi t 
parallel to the line CE 1 


And the ſquaze requir'd will be F GH] 
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PROPOSITION XII. 


To inſcribe a regular peniagon in an equi- 
lateral triangle. 


Let A B C be the triangle in which the penta- 
gon 1s to be inſcribed. 


OPERATION. 


Page 54. E T fall the perpendicular Al 
| upon the center A 
i | Deſcribe the arc BIM 
= Divide into five equal parts the are Bl 
=_ Carry on the ſixth IM 
| | Draw the line- AM 
Page 38. Divide AM 
into two Sag parts in L 
Upon the ©£- 
derbe the arc L 
Draw the right line LD to H 
| ac equal to the part B H 
| Draw the right lines DG, MC 
upon the center AAS 
Wich the diſtance of the ſection. N 
Deſcribe the arc | NO 
2 on the points e NO 
Deſcribe DDD. DP 
Draw the lines OP, PQ, NQ. 
And the pentagon demanded ſhall be DO O 
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PROPOSITION XII. 


To inſcribe an equilateral iriangle in a 
ſquare. 


Let AB C be the ſquare in which the equi- 
lateral triangle 1s to be inſcribed. 


OPERATION. 
Raw the diagonals AC, BD 
ung the center E 
and with the diſtance EA 
Deſcribe the circle ABCD 
upon the point C 
with the diſtance CE 
Deſcribe the arc GEF 
Draw the right lines AF, 8 


Draw the right line | 
The equilateral triangle requir'd is AHL 


HR 
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PROPOSITION XIV. 
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To inſcribe an equilateral triangle ina 
peniagon. 
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Let AB CD E be the pentagon in which an 
equilateral triangle is to de inſcribed. » 


. nl 


OPERATION. 


* 
(ww, 
S) 
A 
= 


| Page 98. Ircumſcribe the circle 
upon the point 
and with the diſtance of the radius 

Deſcribe the arc | 

Cut that arc 
into two equal parts in 

Draw the line F 
upon the point 
with the diftance 

Deſcribe the arc. 


draw the lines 
The triangle demanded will be A 
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PROPOSITION XV. 


To inſcribe a ſquare in a pentagon. 


Let AB. CDE be the pentagon in which a 
{quare 1s to be inſcribed. 
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OPERATION. 
Raw the line BE 
Page <4. let fall the perpendicular ET 
from the extremity of BE 
Make this perpendicular ET 
equal to the line BE 
Draw the line AT 
 _ thro' the ſection 0 
Page 55. Draw the line OP 
parallel to the ſide CD 
On the extremities O&P 
Page 50. Erect the perpendiculars OM, PN 
Draw the line NM 
The ſquare requir'd will be NMO? 
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BOOK the FOURTH, 


PROPOSITION I. 


To circumſcribe a circle about a given 
triangle. 


Let ABC be the triangle about which the cir- 
cle is to be circumſcribed. 


OPERATION, 


Eſcribe the circumference ABC 
thro* the three points A, B, C 
and the thing required will be done. 


A. 
NN 
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PROPOSITION I. 


To circumſcribe a circle about a ſquare, 


Let ABCD be the ſquare about which the 


circle is to be circumſcribed. 
OPERATION. 
| Þ cs the two diagonals AB, CD 
upon the interſection or center G 
with the diſtance GA 
Deſcribe the circle demanded ABCD 
Eu N N 
Nu N 
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PROPOSITION III. 


To circumſerile a triangle ſimilar to 4 
given triangle, about a given circle, 


Let DE V be the circle, about which a triangle, 


ſimilar to the triangle F G H, 1s to be de- 
ſcribed, 


OPERATION. 


Raw the diameter AB 

| thro' the center | C 

Page 62. Make the angle ACE 
equal to the angle | H 

Page 6a, Make the angle BCD 
.,- equal to the angle 3 
Produce the lines | E C, DC 

| towards | -: ::R&9S 

Page 56. Draw the tangent NO 
parallel to the line | BREE 5 | 

Page 56. Draw the tangent | 5 [ 
A, * 


parallel to the line 

Page :6, Draw alſo the tangent Nl 
arallel to the diameter ; AB 

IN G will be the triangle requir'd ſimilar to the 
triangle FG H, and Flecumſcribed about the 


circle DEV. 2 


See eee eee 
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PROPOSITION IV. 


To circumſcribe a ſquare about a circle, 


Let ABCD be the circle about which a _ 
is to be circumſcribed. 


OPERATION. 


Raw the diameters AB, CD 
interſecting each other at right angles! in O 

upon the points A, C, B, D 
with the diſtance AO 
Deſcribe the ſemicircles HOG, HOE 
EOF, FOG 

Draw the right lines EF, FG, GH, HE 
thro? the interſections E, F, G, H 


The ſquare demanded will be EF GH 
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PROPOSITION v. 


To circumſcribe a pentagon about a given 
circle, 


Let AB CD E be the given circle about which | 
a pentagon 1s to be circumſcribed. 


OPERATION. 


Page 411. I Nſcribe the pentagon ABCDE 
upon the center F. 
and thro' the middle of each ſide 
Draw the lines FO,FP, F QF FS 
Draw the line FA 
Page 68. Draw the tangent PQ 
thro” the point A 
Upon the centre - F 
| with the radius | KP 
Deſcribe the circle ear Qi QR S 
Draw the fides of the pentagon demanded 
thro' the ſections O, P. Q, R, 8 
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PROPOSITION VI. 


To circumſcribe a regular polygon about 
another of the Jame ſort. 


Let B CD E F G be the polygon given, about 
which another fimilar polygon is to be cir- 


cumſcribed. 
OPERATIO N. 

Roduce two ſides as BG, EF 
until they meet in H 
Draw the line AH 
Draw the line El 
biſecting the angle G F H 
upon the centre A 
with the diſtance Al 

Deſcribe the arc IM 


Draw the radius's AL, AM, AN, A 
thro' the middle of each ſide. 


Draw the ſides of the exterior FM . 
9 9 „ 
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PRO POSITION VII. 


To circumſcribe a ſquare about a given 
equilateral triangle. 


Let A BC be the equilateral triangle, about 
Which a ſquare is to be circumſcribed. 


OPERATION. 

Iſe& the baſe BC 

in the point E 
Produce the baſe BC 
both ways towards D&D 
Make the lines ED & ED 
equal to the line EA 
Upon the point E 
with the diſtance © E C 
Deſcribe the ſemicircle _. Fe 
draw the line . Ar 
From the point c F 
draw the lines F CG&FBG 


and the ſquare requir d will be A GF 


or PRACTIcAL GEOMETRY.! 153 


9899999282888 


153 


154 Taz rFourTH Book 


LOA RI AVARLA® RCA AN ADCAST CAD? 


— — — 5 —— 


) RA 2 „ eee 
bee S r 


PROPOSITION VIII. 


To circumſcribe a pentagon about an equi- 
lateral triangle. 


Let ABC be the triangle given, about which 
a pentagon is to be circumſcribed. 


OPERATION. 


Pon the 7 7 oints or angles A, B, C 
| and with the ſame opening of the com- 
paſſes deſcribe at pleaſure the arcs D E, LP 


Divide the arc | DQ 
into five equal parts I, 2, 3, 4. 
upon the centre or ſection 6 
And with the diſtance of four parts ON. 
deſcribe the arc NME 
Draw the right line AEf 
Cut off the are MP 
equal to the arc EN 
Draw the right line  FPCyg 
_ oP the line fA 
Make DH 
Is to the arc DE 
Draw the ſides AI, IR 
© equal to the ſides Af, f G 
The ade IR 


will compleat the pentagon demanded. 
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PROPOSITION IX. 


To circumſcribe a triangle ſimilar to a 
given triangle, about a ſquare. 


Let DE FG be the ſquare about which a. tri- 
angle is to be circumſcribed ſimilar to the 
triangle A B C. 


OPERATION. 
Ake the angle EFM 
equal to the angle A 
Make the angle ME F 
equal to the angle B 
Produce the lines | ME, MF,,D G 
towards I&H 
HIM will be the triangle requiz'd, ſimilar to 
the triangle ABC 
and circumſcrib'd about the ſquare DEF 
Ads. 
NIN 
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+ PROPOSITION X. 


To circumſcribe a pentagen about a ſquare, 


Let ABC D be the ſquare about which a pen- 
tagon 1s to be circumſcribed. 


O PERATION. : 
Roduce the fide CB 


towards N 
Biſect the fide | AR 
in the point R 
Erect the perpendiculat RV 
upon the points B, C 
with the diſtance B R 
Deſcribe the arcs RN, ST, ST 
Divide the are RN 
into five equal parts RH, GF, EN 


Make the an gle RB V 
with the diſtance of two parts R G 
Make the angles SCT, SDT 
| with the diſtance of one part RH 
Produce the lines VB, CT to O 
Make the line O 
equal to the line OV 
Draw the other fides after the ſame manner, and 
you will have the thing requir'd, 
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BOOK the FIF TH, 


PROPOSITION I. 


To find a mean proportional between to 
given lines. 


Let A & B be the two lines between which a 
mean proportional is to be found. 


OPERATION. 
Raw an indetermin'd line GH 
Make CE 
equal to the line A 
Make E D 
equal to the line B 
Biſe& CD 
in the point I 
upon the point I 
and with the diftance I C 
Deſcribe the ſemicircle CFD 
Erect the perpendicular EF 
This line E F 


ſhall be a mean proportional between A & B 
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PROPOSITION UI. 


Given the ſum of the extremes and the 
mean proportional to diſtinguiſh 1 
" Means. 


Let AB be the ſum of the extremes (i. e. the 
two magnitudes connected without any di- 
flinction) and C the mean proportional, by 
whoſe aſſiſtance the point, where the extremes 
8 is to be diſtinguiſhed, To 


OPERATION. 


Page 58. Iſect the line 
in the point ; 
„upon the point 
with tlie interval 
Deſcnbe the ſemicirele 
Erect the perpendicular 
equal to the mean proportional 
Page 55. Draw the line 
Parallel to the . — 
from the ſectioen 
Page 56. Draw the line ———— 
parallel to the line 
Then will che point where the extremes join be 
ſo that Cor its equal 
ſhall be a mean proportional 
between AF & I 
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PROPOSITION II. 


Given the mean of three proportionals 
and the difference of the exlremes, to 
find the extremes. 


Let G H be the mean proportional, and AB 
the difference of the extremes, requir'd the 
length of the extremes. 


OPERATION. 


* es the perpendicular 
; at the extremity of the difference 


Pale 53, and equal to the mean. 
Biſett the difference 
in the point 
Produce both ways towards. 
upon the point 
e With-the diſtance ICY 22 
Daſeribe the ſemicircle E 
The extremes requir d will be BE, 


es 
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PROPOSITION IV. 


To o cut off from a given line, a part that 
hall be a mean proportional between 
what remains and another given right 
line. a 


| Let A A be the line, of which a part is to be 
cut off, that ſhall be a mean proportional be- 
teen what remains and the line propoſed B; B 


OPERATION. 
Raw the indefinite line CD 
cut off the lines DE, EC 
- - equal to the lines AA&BB 
- Deſcribe the ſemicircle CFD 
Page 46. Erect the perpendicular E F 
Page 58. Biſect the line CE 
in the point B 
upon the point B 
with the diſtance BF 
Deſcribe the arc FG 
Cut. off the part demanded AH 
3 equal to the part EG 


a6 


AH will be the mean proportional between th 
remainder H 
and the other line propoſed B 
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PROPOSITION V. 


To right lines being given to find a ö 
third proportional. 


A B, AC are the two given right lines, to 
which a third proportional is to be found. 


OPERATION, 


Ake at pleaſure the angle DN K 

Cut off the part NH 

ae .gqual to the line AB 

Cut off the part 6 1 Ts NO 

 / equal to the line AC 

Draw the line HO 

Page 56. Draw the line | D E 
parallel to the he; HO 


E O will be the third | proportional requir'd: 
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PROPOSITION VI. 


To find a fourth proportional. 
A, B, C, are the three lines 4 ropoſed, a fourth 
˖ 


is to be found, which will o the third juſt 
as the ſecond 3s to the firſt. 
OPERATION. 
Ake at pleaſure the — — G@28 
Cut off the part DE 
equal to the line wy. 
Cut off the part KF 
equal to the line 5. 
Cut off the part — EU 
equal to the line 18 Ne 
Draw the line | EF 
Tage 56. Draw the line | GH 
parallel to the line | EF. 


F H will be the fourth proportional demanded. 
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' PROPOSITION vn. 


To find Iwo mean proportionals between 
ES: two given lines. 


Let I & H be the lines propoſed, between which 
two mean proportionals are to be found. 


OPERATION. 


| Raw the line 
equal to the line 
Let fall the perpendicular 
equal to the line 
Draw the line 
Page 538. Biſect the line 
| in the point 
Page 59, Erect the perpendiculars 
upon the point or center 
Deſcribe the are 
ſo that the chord 
may touch the angle 
AD, CE will be the mean proportionals be- 
 bween the given lines 1 H 
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PROPOSITION VIII. 


To cut two given lines, each into two 
parts, ſo as that the four ſegments may 
be proportional. 


AB, AC are the lines 8 to be cut ac- 
cording to the propoſition. 


OPERATION. 


oo 


9908 SD OD 0 


O ο OSD 


Ake the right angle 
Cut off the line 
equal to the line 
Cut off the line 
equal to the line 
Draw the hypothenuſe 
Deſcribe the ſemicircle 
from the ſection 
Page 56. Draw the line | 
parallel to the line 
Page 55. and the line 
parallel to the line 
A B will be cut in 
0 C alſo in 
ſo that B E will be to 
as I D to 
ta D, as DF is to * 


* * > 
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" PROPOSITION IX. 


7 be exceſs of the diagonal of a ſquare, 
, above the ſide being given, to find its 


Ide. 


Let AB be the exceſs of the diagonal of a ſquare 
© above its ſide, to find its magnitude. 


SKS 


OPERATION. 
Page 50, Rect the perpendicular BC 
equal to the exceſs AB 
Praw the line AC 
produced towards D 
upon the point 
and with the diſtance - C 
Pefcribe the arc B 
AD will be the fide of the Gar 
the exceſs A 
of whoſe diagonal A 
above the ſaid fide _ A 
aan. 
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PROPOSITION X. 


7; o cut a given finite line in extreme and 
mean proportion. 


Let AB be the line that is to be cut, ſo that the 
rectangle of the whole line, and one of the 
{Parts may be equal to the ſquare of the other. 


| OPERATION. 

E the perpendicular AD 

Produce it towards TC 
Make AC 
equal to half AB 
Upon the point | C 
and with the diſtance CB 
Deſcribe the arc BD 
upon, the | A 
with the tance AD 
Deſcribe the are DE 
The line | AB 
will be cut in the point E 


in the proportion requir'd : for if you make 
the rectangle A h of the whole A B and 


part B E, it will be equal to the ſquare 
Af made upon the other part AE 


* 
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PROPOSITION XI. 


To divide a given right line in am ratio 
propoſed. 


Let A B be the line propoſed to be divided ac- 
' cording to the ratios of C, D, E, F. 


OPERA T 1 ON. 
V the point or extremity A 
Dray at pleaſure the line AG 
| AH 
, to the line or ratio C 
Make HI 
ce equal to the line D 
Make I L 
equal to the line E 
Make LM 
equal to che line F 
Draw the line 0 B M 
Pag. 50. Draw the lines LN, IO, HP 
parallel to the line | "BM 
The line A B will be divided in the 3 

| | P, O, 


according to the ratio demanded, 
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PROPOSITION XI. 


To make upon a given right line io 
rectangles, that ſhall be in any given 
ratio to one another. 4 


Let AB be the line upon which two rectangles 
af to be made, which ſhall be to one another 
as C to D. 


OPERATION. 


Page 184. 2 the right line AB 
at the point E 

in the ratio of CtoD 

Page 382. Make the ſquare ABHF 
Page 56, Draw the line | E I 
parallel to the line AF 

BEIH, AEIFwill be che rectangles requir d. 
the rectangle s A 

is to the rectangle | E H 

As the line D 
3s to the line N 
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Of its original - 2 
Ofi its uſefulneſs 8 2 3 
The principles of Geometry - 8 
The definition of a Point 1 
Of a Line 10 and following Pages. 
Of an Angle - 18 
Of a Surface = - 3 
Of Rectilineal Figures - 22 
Of Quadrilateral Fi - 24 
Of Curves or Curviſineal Figures - 26 
Of Compound Figures - — 28 
Of Regular and mon — — 30 
Of Axiome 34 
Of Poſtulates or Demands 3 in order topraQlice 40 
BOOK I. 


The deſcription of Lines. 45 


Propoſition I. To ere& a perpendicular at a 
given point, in the middle of a right 117 

4 
II. To raiſe a perpendicular at the extremity of 
a given right line 48 
III. To raiſe a right line upon a given 8 
ſo as to ineline neither to the . nor to 


the left JO TIT 70. 50 
IV. To let fall a Fehr © upon a given 
right line from a point without it G2 
V. To draw a line parallel to another thro” a 
given point 54 


VI. To biſect a given right line 56 
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VII. To biſect a given rectilineal angle 8 
VIII. To make an angle equal to a then angle 
at the extremity of a line CO 

IX. To divide a given right line into any num- 
ber of equal parts 62 

X. To draw a tangent to a circle from a given 
Int 64. 

XI. To draw a tangent to a circle at a given 
point 66 


X1I. Given a circle and tangent to find the point 


of contact 68 
XIIT. To deſcribe a ſpiral upon a given line 70 
XIV. Between two points to find two others di- 

refly placed between 72 


B OO K II. 
Of the conſtrufion of Plane Figures. 75 


Propoſition I. To make an equilateral triangle 
upon a given right line 76 


/ 
II. To make a triangle with three given right 


lines 
III. T'o make a ſquare upon a given right line 80 
IV. To make a regular pentagon upon a given 
right line 82 
V. To make a regular hexagon upon a. given 
right line 84 
VI. To deſcribe a polygen of any number of 
ſides, from an hexagon to a dodecagon, 
upon a given line 80 
VII. Lo make a polygon upon a right line of 
any number of fides, from twelve to twen- 


ty four 88 


VIII. To deſcribe upon a right given line a 


6 ſegment 


D 
ſegment of a circle, capable of containing 
an angle, equal to a given angle 90 
IX. To find the center of a given circle 92 
X. To compleat a circumference begun, whoſe 
center 1s loſt 


94. 
XI. To deſcribe a circumference paſſing thro? 
three given points g6 


XII. To deſcribe an oval of a given length 98 
XIII. To deſcribe an oval whoſe two diameters 


are given 108 
XIV. To ſind the center and the two diameters 
of an oval 102 


XV. To make a rectilineal figure upon a given 
line, ſimilar to a rectilineal figure propoſ- 
ed 104 


BOOK III. | 
Of the inſcribing of figures. 107 


Propoſition I. To inſcribe in a given circle an 
equilateral triangle, an hexagon, and a do- 
decagon 108 

II. To inſcribe a ſquare, and an octagon in a 
given circle 110 

III. To infcribe a pentagon and a decagon in 
a given circle 112 

IV. To inſeribe an hexagon in a given circle 114 
V. Jo inſeribe an enneagon in a given circle 116 
VI. To inſcribe an hendecagon in a given cir- 


cle | 118 
VII. To inſcribe any polygon in a given cir- 
cle 120 


VIII. To cut off from a given circle a ſegment, 
capable of containing an angle, equal to 
a rectilineal angle propoſed 122 

5 IX. Top 
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IN D E X. 

IX, To inſcribe in a circle, a triangle ſimilar to 
a given triangle 124 

X. To inſcribe a circle in a given triangle 126 

XI. To inſcribe a ſquare in a given triangle 128 

XII. To inſcribe a regular pentagon in an equi- 


lateral triangle 130 

XIII. Lo inſcribe an equilateral triangle in a 

ſquare 132 

XIV. To inſcribe an equilateral triangle in a 

pentagon | 134 

XV. To inſcribe a ſquare in a pentagon 136 
B OO K IV. 


Of the Circumſcription of Figures. 139 
Propeſition l. To circumſcribe a circle about a 


triangle 140 
IT. To circumſcribe a circle about a ſquare 142 
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